INTRODUCTION
The lacrimal gland produces the bulk of the tear film that covers the external surface of the cornea and ensures that the corneal epithelium is kept moist and transparent. The transparency of the cornea is aprerequisite for normal refraction of light. The lacrimal gland is innervated by a branch of the ophthalmie division of the trigeminal nerve. I The nerve supply of the lacrimal gland consists of afferent and efferent pathways involving both the sympathetic and parasympathetic divisions of the nervous system. It has been shown that neurotransmitters and neuropeptides are present in the nerves innervating the lacrimal gland of various mammalian species. 2 . 3 The aim of this study was to ex amine the effect of serotonin (5-HT) on total protein, peroxidase and magnesium released from pig lacrimal gland fragments. The immunoloealization of 5-HT in the poreine laerimal glands was investigated using immunohistoehemieal teehniques.
MATERIALS AND METHODS
Poreine laerimal gland tissues were obtained from the loeal abattoir (Preston Meats, UK) immediately after killing of the anima!. The laerimal gland tissue segments were placed in Krebs-Henseleit (KH) solution and quickly transported to the laboratory. The gland was sliced into small segments (approximately 5-20 mg) and incubated in KH solution with different concentrations of 5-HT for 30 min to determine its effect on total protein, peroxidase and magnesium release. The KH (pH 7.4) solution was gassed constantly with a mixture of 95% O 2 and 5% CO 2 • Following incubation, the tissue samples were removed, biotted and weighed. The effluent sampies were analysed for total protein using the Folin-Ciocalteau Phenol reagent,4 peroxidase secretion by a colorimetric method 5 and Mg 2 + concentration using atomic absorbance spectrophotometer. 6 Lacrimal gland tissue fragments were taken and processed for immunohistochemistry to dertermine the pattern of distribution of 5-HT. The detailed immunohistochemical procedure has been described elsewhere. 7 3. RESULTS 5-HT was observed in the nerves innervating lacrimal gland acinar cells. These 5-HT -containing nerves lie on the basolateral membrane of the acinar cells. The interacinar regions also contain numerous 5-HT containing nerves (Fig. lA) . In addition to this, 5-HT positive nerves were also discerned in the wall of lacrimal ducts and in the interlobular connective tissue regions (Fig. IB) . These 5-HT-containing nerves are multipolar neurons with long dendrites and axon. Figure 2 shows protein release from the porcine lacrimal glands (n = 6-8) after stimulation with 5-HT (l0-7-10 4 M). 5-HT (l0-4M) induced a large [312.5 ± 25.0 Ilg mi-I (l00 mg tissue)"l] and significant (Students's t-test; P < 0.05) increases in protein release compared to basal secretion [156.3 ± 12.5 Ilg mi-I (l00 mg tissue)"I]. 5-HT stimulated peroxidase secretion at a much lower concentration (l0-7M).
Peroxidase release was 12.75 ± 1.3 ng mi-I (100 mg tissue)"l, compared to basal level [9.3 ± 1.4 ng mi-I (100 mg tissue)"l] (Fig. 3) . The amount of Mg 2 + released from lacrimal tissue fragments after stimulation with 5-HT (l0-6M) was 0.42 ± 0.041lg ml"1 (100 mg tissue)"1 (Fig. 4) . This was larger than the quantity [0.35 ± 0.021lg ml"1 (100 mg tissue)"l] released in the the control experiment. These physiological experiments showed that 5-HT (l0-7M) can evoke large and significant (P < 0.05) increases in protein and peroxidase secretion in the porcine lacrimal gland. 5-HT (l0-4_1O-7 M) also induced large increases in Mg 2 + release in the pig lacrimal gland. The presence of 5-HT in the nerve profiles innervating the porcine lacrimal gland suggests a physiological role for 5-HT.
DISCUSSION
The results of this study showed that 5-HT is present in the nerves innervating the lacrimal gland of the pig. These 5-HT-containing nerves are placed elose to the lacrimal acinar cells. This indicates that the 5-HT released would be available in relatively high concentration for the mediation of lacrimal acinar cell function. The 5-HT observed in the
